what is claimed is: 

A process for producing an optical wavelength 
convert xng device having a periodic domain inversion 
structure, in which a periodic electrode is formed on one 
surface of a single-polarized ferroelectric substance having 
nonlinear optical effects, and ar/ electric field is applied 
across the ferroelectric substatice by the utilization of the 
periodic electrode in order toyset regions of the ferroelectric 
substance, which stand facipf^ the periodic electrode, as local 
area limited domain invers^ion regions, the process comprising 
the steps of: 

i) forming A photosensitive resist layer on the one 
surface of the f erraelectric substance, the resist layer 
having properties snch that/, when light is irradiated to the 
resist layer, onlW expos^ are^s of the resist layer or only 
unexposed areas of the re^^i^t layer become soluble in a 
developing sol\^nt ^ 

ii) / exposing the resist layer to near field light 
in a periodic pattern with means , which receives exposure light 
and produces the near field light in the periodic pattern, 

ii) developing the resist layer, which has been 
exposed tc/ the near field light, to form a periodic pattern 
in the resist layer, and 

iv) forming the periodic electrode on the one 
surface' of the ferroelectric substance by utilizing the 
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periodic pattern of the resist layer as a mask, the^^^pej^i6dic 
electrode being formed at positions corresponding^^to opening 
areas of the mask. / 

2. A process for producing an £^tical wavelength 
converting device having a periodic domain inversion 
structure, in which a periodic electrode is formed on one 
surface of a single-polarized ferroelectric substance having 
nonlinear optical effects, anja an electric field is applied 
across the ferroelectric substance by the utilization of the 
periodic electrode in order to set regions of the ferroelectric 
substance, which stand facing the periodic electrode, as local 
area limited domain ir^ersion regions, the process comprising 
the steps of: / ^ 

i) foOTtiing an enlpcj^afe^e material layer on the one 
surface of the/f erroelectro-c siipstance, 

iiy forming a ph^tb sensitive resist layer on the 
electrode m/terial layer, the resist layer having properties 
such that /when light is irradiated to the resist layer, only 
exposed yareas of the resist layer or only unexposed areas of 
the resist layer become soluble in a developing solvent, 

/ iii) exposing the resist layer to near field light 
in aperiodic pattern with means , which receives exposure light 
and produces the near field light in the periodic pattern, 
/ iv) developing the resist layer, which has been 

fexposed to the near field light, to form a periodic pattern 
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in the resist layer, and 

V) etching the electrode material layer by 
Utilizing the periodic pattern of the res^i^t^^ layer as an 
etching mask, such that portions of the electrode material 
layer at positions corresponding to opening areas of the mask 
are removed by the etching, whereby^ the periodic electrode 
is formed. 

3. A process for producing an optical wavelength 
converting device having a cfer iodic domain inversion 
structure, in which a perifodic electrode is formed on one 
surface of a single-polaiAzed ferroelectric substance having 
nonlinear optical effects, and an electric field is applied 
across the f erroelec;tfric substance by the utilization of the 
periodic electrodeyin order to se3creg\ons of the ferroelectric 
substance, which^tand facing tflie p^iodic electrode, as local 
area limited domain inversion rfegions, the process comprising 
the steps of:/ 

i-) forming a first resist layer and a second resist 
layer in t^is order on the one surface of the ferroelectric 
substanGfe, the first resist layer being removable by etching, 
the secSond resist layer being photosensitive and having 
properties such that, when light is irradiated to the second 
res/st layer, only exposed areas of the second resist layer 
or/only unexposed areas of the second resist layer become 
soluble in a developing solvent. 
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ii) exposing the second resist layer to near field 
light in a periodic pattern with means , which receives exposure 
light and produces the near field light in the periodic 
pattern, 

iii) developing the secjfond resist layer, which has 
been exposed to the near field li^ht , to form a periodic pattern 
in the second resist layer, 

iv) etching the first resist layer by utilizing the 
periodic pattern of the sefcond resist layer as an etching mask 
to form a periodic pattern composed of the first resist layer 
and the second resist/ layer, and 

V) forming the periodic electrode on the one 
surface of the ferroelectric /substance by utilizing the 
periodic pattern /which is composed of the first resist layer 
and the second resist layer, as^a mask, the periodic electrode 
being formed aL positions corresponding to opening areas of 
the mask. / 

4/ A process for producing an optical wavelength 
converting/^ device having a periodic domain inversion 
structure, in which a periodic electrode is formed on one 
surface of a single-polarized ferroelectric substance having 
nonlinear optical effects, and an electric field is applied 
across the ferroelectric substance by the utilization of the 
periodic electrode in order to set regions of the ferroelectric 
subsjcance, which stand facing the periodic electrode, as local 
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area limited domain inversion regions, the proce^^comprising 
the steps of: 

i) forming an electrode material layer on the one 
surface of the ferroelectric substance, 

ii) foxnming a first res/st layer and a second 
resist layer in this order on the? electrode material layer, 
the first resist layer being renuDvable by etching, the second 
resist layer being photos ens i/tive and having properties such 
that, when light is irradi^ated to the second resist layer, 
only exposed areas of the second resist layer or only unexposed 
areas of the second resist layer become soluble in a developing 
solvent, 

iii) exposing the ^4cond resist layer to near field 
light in a periodic n4ttern witm^ea^s , which receives exposure 
light and produce^ the near 4^®!$* light in the periodic 
pattern, 

iv) iieveloping the second resist layer, which has 
been exposed td the near field light, to form a periodic pattern 
in the second resist layer, 

vj( etching the first resist layer by utilizing the 
periodic pattern of the second resist layer as an etching mask 
to form a periodic pattern composed of the first resist layer 
and the sjecond resist layer, and 

vi) etching the electrode material layer by 
utilizing the periodic pattern, which is composed of the first 
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resist layer and the second resist layer, as an etcjjflng mask, 
such that portions of the electrode material la^er at positions 
corresponding to opening areas of the mask^re removed by the 
etching, whereby the periodic electrode As formed. 

5- A process as defined in Claim 3 or 4 wherein the 
second resist layer has a film thickness of at most lOOnm. 

6. A process as defined tn Claim 3 or 4 wherein the 
first resist layer is formed from a non-photosensitive 
material, and the etching performed for the first resist layer 
is dry etching . 

7. A process as /defined in Claim 1, 2, 3, or 4 
wherein the exposure light has a wavelength falling within 



the range of 250nm to 4/50nm. 

8 . A process as def 
wherein the means , which recei\^ 
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n^dT^Ji Claim 1, 2, 3, or 4 
es tfie exposure light and 
produces the near ^ield light in\the periodic pattern, is a 
mask comprising /^light-transmitting member, which is 
capable of transftiitting the exposure light, and a metal pattern, 
which has opening areas and is formed on the light-transmitting 
member, the i/ear field light being radiated out from the metal 
pattern, arfd 

/the mask comprising the light-transmitting member 
and the metal pattern is located such that the metal pattern 
is in clpse contact with the resist layer, which is laid bare 
on the ferroelectric substance, or the metal pattern is located 



47 



close to the resist layer, which is laid bare on the 
ferroelectric substance, such that the near/field light 
reaches the resist layer, which is laid bare on the 
ferroelectric substance, the exposure light being irradiated 
to the mask comprising the light-transinitting member and the 
metal pattern in this state. 

9. A process as defined in Claim 1, 2, 3 , or 4 
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wherein the means, which recei^s the exposure light and 
produces the near field light in the periodic pattern, is an 
optical stamp constituted ot a light-transmitting member, 
which is capable of transmiitting the exposure light and has 
a concavity-convexity pattern formed on one surface, the 
optical stamp operating^ such tfidt, when the exposure light 
is guided from within/the light/trahsmitting member to the 
one surface of the l/ight-transn^ttyLng member and is caused 
to undergo total reflection, the riear field light in a pattern 
in accordance with the concavity-convexity pattern formed on 
the one surface c/f the light-transmitting member is radiated 
out, and 

the /optical stamp is located such that the one 
surface of the optical stamp provided with the concavity- 
convexity pa/ttern is in close contact with the resist layer, 
which is laid bare on the ferroelectric substance, or the one 
surface of/ the optical stamp provided with the concavity- 
convexity pattern is located close to the resist layer, which 
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is laid bare on the ferroelectric subst^ce, such that the 
near field light reaches the resist la^^r, which is laid bare 
on the ferroelectric substance, th^ exposure light being 
irradiated to the optical stamp An this state. 

10. A process as defaned in Claim 1, 2, 3, or 4 
wherein the means, which recy&ives the exposure light and 
produces the near field ligjfit in the periodic pattern, is a 
probe provided with an operp.ng having a diameter shorter than 
a wavelength of the expo/sure ligh;e\, the probe being caused 




aid bare on the 
fght being irradiated 



to scan on the resist yayer, whijfl 
ferroelectric substanc4, the expolj 
to the probe in this /state, 

11. A process as defined in Claim 1, 2, 3, or 4 
wherein the f erroelefctric substance is LiNbOj doped with MgO. 

12. A priocess as defined in Claim 11 wherein the 
periodic electrode/ has an electrode line width of at most 
0.3jim. 

.3. An optical wavelength converting device 
produced wiVh a process as defined in Claim 1, 2, 3, or 4 . 

14. \ An optica]/ waVelength converting device, 
comprising a crystal of a Z-cupfriate of LiNbOa doped with MgO, 
domain inversionNregions bexng formed periodically in a bulk 
form in the crystal 

wherein tn^ domain inversion regions are formed 
with a period f allingWithin the range of l.Oum to 4.6^im. 
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15. An optical wavelength converting device, 
comprising a crystal of a Z-cut plate of LiNbOj doped with MgO, 
domain inversion regions being formed periodically in a bulk 
form in the crystal, 

wherein the optical wavelength converting device 
is constituted to radiate out a wavelength-converted wave 
having a wavelength falling within the range of 320nm to 4 70nm. 

16. An optical wavelength converting device, 
comprising a crystal of V Z-cut plate of LiNbOa doped with MgO, 
domain inversion regions \>eing formed periodically in a bulk 
form in the crystal, \ 

wherein the domairi inversion rerfiohs are formed 
with a period falling within tn^e range of il.O^in to 4.6jim, and 

the optical wavelengiD^ conver^in^ device is 
constituted such that, when a fundamental wave having a 
wavelength falling within the range ©f 64 0nm to 940nm impinges 
upon the optical wavelength converting device, the optical 
wavelength converting device radiatesXout a second harmonic 
having a wavelength falling within the range of 3 2 0nm to 47 0nm 
with the period of the domain inversionXregions acting as a 
first-order period for pseudo-phase matahing. 

17. A solid laser, comprising Wn optical 
wavelength converting device as defined in Claim 13, the solid 
laser being constituted to covert a producedX laser beam into 
its second harmonic and to radiate out the second harmonic. 
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A solid laser, comprising an optical 
wavelength\convert:ii{g device as defined in Claim 14, 15, or 
16, the solid las Jr iSeTng^ to covert a produced 

laser beam xnto its second harmonic and to radiate out the 
second harmonic. 
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